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Abstract  

Japanese quail is an important farm bird in today’s poultry industry and, therefore, study of its blood cells can reveal the 

physiological condition of the bird. Reports on the dimensions of blood cells with respect to age (fifth week and ninth week) 

and sex are not adequate which the objective of this study is. Blood of these birds were collected; smears were prepared and 

stained for morphometrical analysis. Significant difference (P < 0.01) was recorded between fifth week (before maturity) 

male and ninth week (egg- laying) female with respect to erythrocyte length and lymphocyte breadth. Females of both age 

groups differ significantly (P < 0.01) with respect to length of erythrocyte nucleus. These differences are believed due to 

difference in physiological conditions in these two age- groups. The impact of environmental and physiological factors on 

these birds can be revealed through this type of study. 
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Introduction 

In India, breeding of Japanese quail (Coturnix coturnix 

japonica) has been introduced very recently for egg and meat 

production. In near future Japanese quails may acquire an 

important segment in rapidly expanding Indian poultry industry 

as they are rapidly gaining popularity for commercial 

exploitation
1
. The Japanese quail has the potential to serve as an 

excellent and cheap source of animal protein and therefore now 

being bred for meat and eggs
2
. Cytomorphometry of blood cells, 

an important aspect of hematology, can reveal the physiological 

condition of the organism. Investigations on measurement of 

blood cells are well described in fishes
3
, amphibians

4,5 
and 

reptiles
6
. The measurements of erythrocytes are available in 

case of fishes, amphibians and reptiles
7
. Blood cell morphology 

has been undertaken on several species of herpetofauna
8
. 

Cytomorphometry of erythrocytes only have been reported in 

some birds
9-13

. The morphology and morphometry of both 

erythrocytes and leukocytes are discussed by in adult male 

ostrich
14

. But the studies on nucleus morphometry of blood cells 

are inadequate in birds
15

.  Measurement of both cellular and 

nuclear length and breadth of erythrocytes, cellular and nuclear 

diameter of lymphocytes and monocytes and cellular diameter 

of granulocytes and cellular dimensions of thrombocytes are 

reported in different chickens
16

. But comparison of these 

parameters between those birds especially with respect to age 

and sex are not reflected in their study. In case of Japanese 

quails, data on blood cell morphometry are scanty. Moreover, 

according to physiological condition such as age, cell 

morphology also changes
17

. So, in this study an attempt has 

been made to report age-wise differences in cytomorphometry 

of erythrocytes and leukocytes of Japanese quail. 

Material and Methods 

The investigation was conducted on Japanese quail (Coturnix 

coturnix japonica) being maintained at Central Poultry 

Development Organization (CPDO), Eastern Region (ER), 

Government of India, Bhubaneswar, Odisha, India under 

standard managemental practices. Blood samples were collected 

from a total of eight birds. Out of which four (2 males and 2 

females) were of fifth week and another four (2 males and 2 

females) ninth week old. Samples were taken out with the help 

of sterile 25 gauge needles from the wing vein known as ulnar 

vein of the birds’ aseptically
18

. Blood smears were prepared at 

site on clean grease free slides [Blue Star Pic-2, Polar Industrial 

Corporation, Mumbai, Maharashtra, India] and air dried and 

fixed in methanol [Qualigens  Product No.34457, Thermo 

Fisher Scientific India Pvt. Ltd., Mumbai, Maharashtra, India] 

for staining
19

. The slides were stained with Giemsa stain
20

 

prepared from Giemsa powder [Qualigens CAS NO. 51811-82-

6 Product No. 39382, Thermo Fisher Scientific India Pvt. Ltd., 

Mumbai, Maharashtra, India] as per protocol in Cytogenetics 

laboratory for cytomorphometrical analyses on subsequent 

days
21

. Cytomorphometry of cells and nuclei of blood cells of 

both age groups with sexual dimorphism was undertaken with 

the help of Microscope Eyepiece Digital Camera [CatCam130 – 

1.3 Mega Pixel (MP), Code No. CC130, Catalyst Biotech, 

Maharashtra, India] attached to Hund Wetzlar Microscope 

[MICROSCOPE H 600 WILOZYT PLAN, Serial No. 1024980, 

Helmut Hund GmbH, Wetzlar-Nauborn, Germany] and 

computer. The entire data (30 observations per type of cell, 

which varied according to availability on the smeared slides) 

from males and females of both age-groups were subjected to 

Paleontological Statistics (PAST) Version 2.17 [Natural History 
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Museum, University of Oslo] for One-Way Analysis of 

Variance (ANOVA) followed by Tukey’s pair wise comparison 

tests. Differences were classified as significant at P < 0.05 and 

P < 0.01. 

 

Results and Discussion 

The age-wise morphometrics of various types of blood cells of 

Japanese quail are recorded in micron meter (µm) (table 1) and 

analyzed. The findings of this study revealed the effect of age 

on size of erythrocytes and leukocytes (lymphocytes, 

monocytes, eosinophils, heterophils and basophils) of Japanese 

quail with sexual dimorphism. Difference between age groups 

and sex are shown by red blood cells, lymphocytes, heterophils 

and basophils and eosinophils at P < 0.05. Monocytes are not 

significantly different between or among the groups. The cell 

length of erythrocytes shows high significant difference (P = 

0.008) between fifth week old male and ninth week old female. 

The nucleus length of erythrocyte differs (P = 0.001) between 

the females of both age groups. But the cell breadth and nucleus 

breadth of erythrocytes do not differ significantly between and 

within groups. The dimensions of erythrocytes (both cell and 

nucleus) agree with the earlier studies
22

 and corroborates with 

that of common quail
23

 but differ with other such studies
10

. 

Further, the breadth of erythrocytes is larger in females of both 

groups which are against the previous findings
13

. In present 

study, erythrocytes are larger in ninth week female, which 

corroborates with the data
11

 where increase in size of 

erythrocytes with increase in age of female ostrich is observed.  

During egg- laying stage, females become anemic
24

. The sizes 

of erythrocytes in peripheral blood increase during macrocytic 

anemia
25

. From this, it is apparent that since birds in egg-laying 

stage are prone to anaemia, erythrocytes become large in size. 

The measurement of nucleus breadth of red blood cells is 

according to that of pheasants
12

. The length of erythrocytes are 

considerably larger compared to leukocytes but breadth-wise 

they are smaller. This may be due to their elliptical shape. 

Dimensions of erythrocytes, lymphocytes and granulocytes of 

these birds are related to the range for chickens except that of 

monocytes
16

. 

 

The length and breadth of leukocytes do not vary much due to 

their round shape. Among agranulocytes (lymphocytes and 

monocytes), lymphocytes are larger than monocytes. The cell 

length, nucleus length and nucleus breadth of lymphocytes do 

not show significant differences between age- groups and 

among males and females of those age groups. The fifth week 

male and ninth week female reflect difference (P = 0.003) in 

their breadth of lymphocytes.  

 

Likewise among granulocytes (eosinophil, heterophil and 

basophil), heterophils are larger than eosinophils followed by 

basophils. Cellular measurements of erythrocytes and 

eosinophils of fifth week bird approximately match with the 

work earlier
17

.  Eosinophil differs significantly among the rows 

with respect to cell length at P < 0.01 and cell breadth at P < 

0.05. This is the only parameter which differs at P < 0.05 among 

the row. A significant sexual dimorphism (P = 0.004) is shown 

for the length of eosinophil of ninth week birds. The dimensions 

of eosinophils of Japanese quail recorded in this study 

corroborate with the reports of previous authors
26

. According to 

their findings, the size of granulocytes decreases with increase 

in age. But present report shows the cellular dimensions of these 

cells increase with age in case of females, except basophils. The 

size of eosinophil is considerably smaller than sarus crane
15

 and 

adult male ostrich
14

. ANOVA showed the difference in cell 

length of heterophil is significant (P < 0.01) in the row. But 

Tukey’s comparison test does not find any difference within and 

between groups with respect to heterophil cell length. The 

females of these two age groups reflect difference (P = 0.001) in 

the breadth of heterophil. All the values of basophils differed 

significantly (P < 0.01) within the rows.  

 

The basophil morphometrics also differed according to sexual 

dimorphism in fifth week individuals and not between age 

groups. Since, numbers of basophils are very few, apparent 

significant difference was shown by them. Therefore, no 

Standard Error of Mean (SEM) was reflected by female of fifth 

week age. Morphometric measurements of monocytes, 

heterophils and basophils corroborate with other birds
15

.  

 

The number of observations (30) in each case varied upon the 

availability of that particular type of cells as reflected by 

basophils. Sexual dimorphism was reflected by fifth week 

Japanese quail in case of basophils which may be due to above 

stated reasons and ninth week Japanese quail in case of 

eosinophil cell length. Similarly, age-wise difference of 

parameters in the same sex was expressed in few cases, viz., 

erythrocyte nucleus length and heterophil cell breadth. 

Significant differences noticed between males of fifth week age 

(just before sexual maturity) and females of ninth week age (in 

peak egg-production) may be due to their difference in 

physiological condition
27

. According to them, quails attain 

sexual maturity at sixth week age and are in full egg production 

by 50 days, i.e., almost seventh week. 

 

Conclusion 

The study revealed that as a whole, effect of age on 

morphometry of some blood cells of Japanese quails (Coturnix 

coturnix japonica) reared in farm conditions of CPDO, ER, 

Bhubaneswar exists. But, certain genetic and non-genetic 

factors such as, onset of maturity, sexual dimorphism, breeding 

or egg- laying and environment affect the shape and size of 

blood cells. Finally, it is important to consider these factors and 

detailed investigation is suggested to arrive at accurate clinical 

and physiological interpretations. 
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Table-1 

Age-wise blood cell morphometry (in µm) of Japanese quail (Coturnix coturnix japonica) 

Type of cell 
Cell/ 

Nucleus 

Parameter

s 

5th Week 9th Week F- 

Value Male (30) Female (30) Male (30) Female (30) 

Erythrocyte 

Cell 
Length 11.34±0.1

A
 10.63±0.19 10.90±0.20 10.46±0.17

B
 3.97

** 

Breadth 6.00±0.21 6.13±0.07 5.75±0.19 6.02±0.13 0.97
NS

 

Nucleus 
Length 3.93±0.16 3.56±0.14

A
 4.11±0.22 4.59±0.22

B 
4.97

**
 

Breadth 3.01±0.05 2.89±0.05 2.91±0.13 2.90±0.06 0.46
NS

 

   Male (30) Female (28) Male (30) Female (25)  

 

Lymphocyte 

Cell 
Length 8.40±0.24 9.32±0.25 8.77±0.31 9.14±0.22 2.38

NS
 

Breadth 7.00±0.21
A
 7.97±0.27 7.46±0.23 8.30+0.31

B
 4.85

**
 

Nucleus 
Length 5.84±0.18 6.01±0.13 6.14±0.14 6.39±0.25 1.57

NS
 

Breadth 5.36±0.21 5.49±0.17 5.23±0.21 5.76±0.24 1.09
NS

 

   Male (14) Female (23) Male (27) Female (25)  

Monocyte Cell 
Length 9.04±0.45 8.20±0.23 8.04±0.28 8.48±0.29 1.63

NS
 

Breadth 7.73±0.38 7.47±0.27 7.33±0.26 7.52±0.27 0.26
NS

 

   Male (21) Female (10) Male (30) Female (30)  

Eosinophil Cell 
Length 8.58±0.23

 
8.92±0.38 8.35±0.19

A 
9.83±0.30

B 
7.22

**
 

Breadth 7.96±0.27 8.61±0.57 7.96±0.22 8.78±0.23 2.56
*
 

   Male (16) Female (16) Male (30) Female (30)  

Heterophil Cell 
Length 9.32±0.40 8.71±0.52 8.43±0.20 9.58±0.22 3.61

**
 

Breadth 8.63±0.31 7.39±0.52
A
 8.17±0.19 9.07±0.25

B
 5.28

**
 

   Male (5) Female (1) Male Female (12)  

Basophil Cell 
Length 8.42±0.93

A 
6.24±0.00

B 
5.82±0.76 (6) 6.60±0.25 4.86

**
 

Breadth 7.98±0.84
 A

 6.24±0.00
 B

 5.77±0.76 (6) 6.31±0.16 4.61
**

 
1
Mean± SE with different superscripts (A, B) in the same row differ significantly at p<0.01. 

2
Significant at *p<0.05, highly 

significant at **p<0.01. 
3
Figures in parentheses represent number of cells observed in each case. 
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